Different cell sizes in human limbal and central corneal basal epithelia measured by confocal microscopy and flow cytometry.
In the epidermis, the highest clonogenicity, a feature of stem cells (SCs), is found in the smallest keratinocyte. In the limbal-corneal (LC) epithelium the SCs are exclusively localized in the basal epithelial layer of the limbal domain. The current study was conducted to determine whether this spatial SC arrangement is reflected in differences in the cell size between limbal and corneal cells. In vivo confocal microscopy was used to scan and measure the size of the cells of the central cornea and the superior limbus in five normal subjects, from the superficial to the basal cell layer. Limbal and corneal pure epithelial sheets were isolated by dispase digestion from human tissues and dissociated into single cells by trypsin digestion. The forward (FSC; a relative measure of cell size) and side (SSC; a relative measure of cytoplasmic complexity) light-scattering properties of these cells were determined by flow cytometry. Confocal microscopy showed that diameters of the basal cells of the limbal and corneal zones were 10.1 +/- 0.8 and 17.1 +/- 0.8 micro m, respectively. The corresponding values for the superficial layers were 19.9 +/- 1.6 and 36.6 +/- 1.6 microm, respectively (P < 0.0001). The mean FSC and SSC of the limbal cells amounted to 65.7% +/- 8.7% and of the corneal cells, 74.4% +/- 4.6%. Furthermore, only 1.40% +/- 0.83% and 0.69% +/- 0.37% of the corneal cells had FSC and SSC equal to the lowest 15% of FSC and SCC of the limbal cells, respectively, indicating that the limbus contained a substantial proportion of very low FSC and SSC cells for which there was no corneal counterpart. The data collectively demonstrate that the smallest cells are located in the limbal basal epithelium. This feature may help isolate corneal SCs located in the limbus.